S y no sis
Active male gerbils were administered lut-ovocyclin (Progesterone. 20mg and estradiol dipropionate=2mg, in one ml of oil solution) intramuscularly. Histological and enzyme histochemical studies were made after 11 days at two dose levels i. e. 2 mg and 4mg respectively.
The histochemical observations revealed marked inhibition of alkaline and acid phosphatases, non-specific esterase and succinic dehydrogenase activities. The lipid content increased in the Sertoli cells. The inhibitory changes thus produced might be taken as an indication of decreased release of gonadotrophins from the pituitary.
Various natural and synthetic estrogens have been used in the experimental animal by several authors, and in all the cases they concluded that these compounds induce atrophy of the testis. Emmens and Parkes (1947) have reviewed the effects of exogenous estrogens on male mammals. Pallos (1941) and Gardener (1949) observed that estradiol when injected to young rats prevented the testicular descent, produced atrophy and inhibited spermatogenesis. Lynch (1952) noticed normal Leydig cells in animals treated with estrogens, while Marescaux (1950) , Chome (1956) and Bacon and Kirkman (1955) observed testicular atrophy after estrogen treatment. The histological details of the testis after the administration of estrogens has been extensively studied, but there is practically no information about the fate of different enzymes associated with the cell inclusions during the different stages of spermatogenesis. The present investigations have been designed to study changes of certain enzyme activities in the germinal elements as well as the interstitium after the administration of lut-ovocyclin. ( 1 9 4 6 ).
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The control testis showed all the stages of spermatogenesis (Fig. 1) . The inner-most layers of the tubules were composed of morphologically mature spermatozoa. Next to them were broad zones of spermatids surrounded in turn by large spermatocytes in different stages of meiosis. The peripheral layer generally consisted of spermatogonia with large pale Sertoli cells. At the 2mg dose level, the seminiferous tubules of the testis decreased in size. The germinal elements present were upto the secondary spermatocyte stage. The spermatids were very few and the sperms were lacking. Mitotic activity of the spermatocytes was greatly decreased and a number of pyknotic spermatocytes were evident. The lumen of the majority of the tubules was filled with the sloughed off germinal epithelial cells. The Leydig cells showed atrophy. At the 4mg dose level, the size of the tubules was markedly reduced. The basement membrane of the tubules also showed thickening. The germinal epithelium showed marked arrest of spermatogenesis at the primary spermatocyte stage with occasional tubules showing secondary spermatocytes (Fig. 2) . Many tubules presented a decreased number of primary spermatocytes which were almost all pyknotic. Multinucleated and otherwise abnormal cells could also be seen among these pyknotic cells. Pronounced interstitial fibrosis was observed extending from the thickened tunica toward the centre. Functional Leydig cells were very few or almost absent and the intertubular tissue mostly consisted of epitheloid cells and fibroblasts. The walls of the interstitial vessels were greatly thickened. The lumen of the majority of the tubules was filled with pyknotic spermatocytes and the debris. The testis of the control group revealed positive reaction in the basement membrane. The spermatogonia and the spermatocytes did not show any notable difference in the distribution of the enzyme. Maximal activity was displayed by the spermatids (Fig. 3) . The interstitial cells showed negative reaction whereas the walls of the arteries and arterioles of the interstitium stained intensely. At the 2 mg dose level, no pronounced change could be observed as indicated by the intensity of the reaction. At the 4mg dose level, there was a marked decrease in the alkaline phosphatase activity in the spermatogonia. In some of the tubules, the secondary spermatocytes also exhibited positive reaction to some extent. The sloughed off germinal epithelium exhibited intense reaction (Fig. 4) . The interstitial cells showed a feeble diffuse reaction.
Acid phosphatase
In the control testis, the basement membrane showed positive reaction. The reaction was almost similar in the spermatogonia and the spermatocytes where the nuclear membrane and the free cell surfaces exhibited positive reaction. The spermatids displayed maximal activity (Fig. 5) . Positive reaction was observed in the Sertoli cells where the activity was associated with the dense cytoplasmic bodies. The interstitial cells displayed a feeble or almost negative reaction. The walls of the capillaries exhibited intense reaction. At the 2mg dose level, no marked change could be observed in the distribution of the enzyme in the various spermatogenetic cells except that the free cell surfaces and the nuclear membrane showed decreased activity as indicated by the intensity of the reaction. At the 4 mg dose level, the testis clearly indicated a decrease in the acid phosphatase activity in the cell inclusions at different stages (Fig. 6) 
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majority of the tubules showed a very feeble reaction, while in a few, they were enzyme negative. The free cell surfaces of the cells (especially the secondary spermatocytes present at this stage) also exhibited positive reaction to some extent. Intense reaction could be observed in the lining of the lumen which was occupied by the sloughed off germinal epithelium and the debris. The interstitial cells were enzyme negative.
Non-specific esterase
In the control testis the Leydig cells exhibited intense activity when a combination of a-naphthyl acetate and fast blue salt were used (Fig. 7) . Positive cells were situated mainly in the corners between the seminiferous tubules, but also a narrow band of staining was found in the interstices surrounding the tubules. In the germinal epithelium, the esterase activity was visible in the Sertoli cells but the spermatogenetic cells remained unstained. Testes treated with lutovocyclin at both dose levels, however, showed almost complete inhibition of the enzyme in the Leydig cells (Fig. 8) .
Sudanophilic lipids
In the control testis the sudanophilic lipids were located in the various spermatogenetic cells of the seminiferous epithelium. The reaction in the spermatogonia and the spermatocytes was minimal in contrast to the reaction observed in the spermatids (Fig.  9) . Both coarse and fine droplets occurred within the seminiferous tubules. The coarse particles differed in size and were located irregularly at the periphery of the tubules near the basement membrane. The Leydig cells contained maximal sudanophilic lipid content. In addition to these various lipid droplets, the heads of the spermatozoa appeared to be faintly stained. Since the large sudanophilic droplets near the basement membrane did not seem to be located in either spermatogonia or spermatocytes, they were probably situated in the cytoplasm of the Sertoli cells. At both dose levels, the spermatogonia and the spermatocytes showed a very feeble reaction. There was marked increase of the lipid content in the Sertoli cells which could be seen clearly in the form of droplets (Fig. 10) . Smaller droplets or lipid granules could also be observed in the spermatogenic cells especially the abnormal cells. The atrophic Leydig cells showed marked decrease in the lipid content.
Succinic dehydrogenase
In the control testis succinic dehydrogenase activity was localized in the various cell inclusions with the exception of the basement membrane (Fig. 11) . The enzyme was concentrated in the mitochondrial region of the seminiferous epithelium and occured chiefly in the younger cell types. The Sertoli cells too displayed strong activity. Reactivity was also observed in the cytoplasm of these cells whereas the nuclei were practically devoid. The sperms exhibited maximal enzymatic activity. The reaction was feeble in the Leydig cells. In the treated testis at the 2mg dose level, no marked change was observed in the enzymatic activity as indicated by the intensity of the reaction. However, at the 4mg dose level, inhibition of the enzymatic activity was noticed in the spermatogonia and the spermatocytes to some extent. The sloughed off germinal epithelium and the abnormal cells revealed intense reaction (Fig. 12) .
Discussion
Localization of certain enzymes have been reported in the testis using various histochemical techniques. The behaviour of the majority of the enzymes after the administration of exogenous hormones is not clear and needs further investigations. In the rat, administration of either progesterone or testosterone propionate cause a decrease in the testicular weight. The effect has been interpreted to be due to the inhibition of pituitary gonadotrophin secretion (Burrows, 1940; de Jongh, 1940; Selye and Friedman , 1941) . In Meriones, administration of lut-ovocyclin brought about a conspicuous reduction in the testis size and the germinal epithelium revealed widespread arrest of spermatogenesis at the primary spermatocyte stage. Most of the tubules contained decreased number of primary spermatocytes which were almost pyknotic . The Leydig cells were very few or almost absent. Selye and Friedman (1941) concluded that the arrest in spermatogenesis is caused by an indirect action of these steroids inhibiting the secretion of pituitary gonadotrophins and that these steroids do not directly affect spermatogenesis. Bacon and Kirkman (1955) after the administration of diethylstilbestrol , a-estradiol and ethinyl estradiol in hamster testis observed severe testicular atrophy in animals treated for the shortest period , but fenocylin had no effect on the histology of the tubules . They further observed that longer periods of treatment did not reduce testis weight significantly, but led to unexpected histological modifications in the remaining tissue . In most specimens, cells of Leydig could not be identified . In some cases they were found to be very small and sometimes had pyknotic nuclei , but more frequently resembled connective tissue cells. Feagans et al . (1961) studying the effect of estrogens on male hamsters observed the characteristic heavy lipid accumulation after the atrophic tubular changes , an increase in Sertoli cell glycogen and decrease in Sertoli cell RNA. The severity of testicular response was more dependent upon the quantity of estrogen absorbed than on the specific hormone administered . They further showed that estrogen induced atrophy of the seminal vesicle of the hamster was not accompanied by rapid epithelial regression . Only the bulbourethral gland gave a pattern of immediate parenchymal atrophy associated with failing Leydig cell function .
The enzymatic studies in Meriones and the inhibition of certain enzymes after the administration of alkylating agent have been reported by Singh and Mathur (1968 a, b) . No specific functions of some enzymes have so far been established but some of the observations obtained during the course of investigations indicate that alkaline and acid phosphatases are associated with the formation of fibrous proteins and passage for metabolites across the cell membranes of the spermatogenic cells in different stages . These phosphatases were inhibited in the spermatogenic cells after the administration of lut-ovocyclin . The sudanophilic lipids showed an increase in the Sertoli cells and decrease in the spermatogenic cells which corresponded with the acid phosphatase activity to certain extent . Niemi and Kormano(1965) studied the distribution of tubular lipids and acid phosphatase activity in the rat testis and the ductuli efferentes. The results were referred to the stage of the cycle of the seminiferous epithelium . They suggested that the distribution of acid phosphatase activity corresponded with that of lipids. However, there was one additional phase of increased phosphatase activity without a corresponding change in lipid concentration. The non-specific esterase activity seems to be associated with phagocytosis and in this connection it is interesting to note that Sertoli cells exhibit phagocytic activity towards the degenerating germ cells . Activity was inhibited in the Leydig cells . Posalaky et al. (1961) characterised histochemically the germinal epithelial cycles in the testis on the basis of succinic dehydrogenase activity . Succinic dehydrogenase activity after the introduction of lut-ovocyclin showed inhibition to a certain extent. Since succinic dehydrogenase is the key enzyme in the citric acid cycle and hence in the catabolism of most foods , it is difficult to be certain of the response to administration of lut-ovocyclin.
